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FOREWORD

This bulletin is one of the No. 9^ Series, which presents land

and water use data for various watersheds as a basis for planning the State's

future water development program.

Because of California's rapid urban and agricultural expansion in

areas of limited water resources and its seasonal and long-term fluctuations

of streamflow, the State is faced with a growing need for projects to store

Large quantities of water and to transport them over long distances to areas

of deficiency. To plan the projects necessary to satisfy this need without

depriving the areas of origin of water needed there, the future water require-

ments of all areas of the State must be predicted as accurately as possible.

In Bulletin No. 2, "Water Utilization and Requirements of California",

June 1955, the State Water Resources Board published estimates of the future

water needs of the State. Those estimates, however, are now obsolescent and

not sufficiently detailed for the current planning program.

The 1956 Legislature authorized an investigation to determine the

water resources and water requirements of the respective watersheds in the

State. Among the items on which the Legislature directed the Department to

report are: (l) the present use of water in each watershed, (2) the quantities

of water originating within each watershed and the quantities needed for

future development of those watersheds, and (3) the water available for export

from watersheds of origin and the areas which can be served thereby.

The necessary investigation was begun the same year. The first

bulletins published under this program are the No. 9^ Series, which report

the status of land and water use and the classification of lands in each water-

shed. This information, with economic and other factors, forms the groundwork

for projecting future water requirements. These projections, made on a uniform

basis for the entire State, are essential to selecting and scheduling the

facilities necessary to satisfy all of California's water needs for the fore-

seeable future.

This report presents material which essentially parallels that in

earlier bulletins of the No. 9^ Series, but it initiates a new, simplified

arrangement.

Volume I contains tables of data with a minimum of explanatory text.

Chapters II, III, and IV present the water use, land use, and land classifica-

tion data. Appendix A describes the procedures and standards employed. These

procedures and standards are also applicable to other reports in the series.

Volume II contains maps showing land and water use and land classifi-

cations and explanations of the maps and symbols used.
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of the State of California

Gentlemen:

Bulletin No. 9^-16 describes the land use, classification of
lands, and water use within the Sacramento Valley Northeast Hydrographic
Unit.

Bulletins of the No. 9^ series provide information to be used
to estimate the amount of water that can be used beneficially within the
area. Amounts of water surplus or deficiency will be determined by com-
paring the estimated needs with the local water resources.

Sincerely yours,

4U-
Director

IX



State of California
The Resources Agency

DEPARTMENT OF WATER RESOURCES

EDMUND G. BROWN, Governor, State of California

HUGO FISHER, Administrator, The Resources Agency

WILLIAM E. WARNE, Director, Department of Water Resources

ALFRED R. GOLZE', Chief Engineer

JOHN R. TEERINK, Assistant Chief Engineer

NORTHERN DISTRICT

Gordon W. Dukleth District Engineer

This report was prepared
under the direction of

Robert E. Foley Chief, Special Investigations Section

by

C. Wesley York Senior Engineer

Assisted by

George K. Sato Assistant Land and Water Use Analyst

Price J. Schreiner Water Resources Technician I

Charles *M. Tucker Engineering Aid II

Statewide Aspects of the

Coordinated Statewide Planning Program

are coordinated under the direction of the

Statewide Planning Office

John M. Haley Chief

Wayne MacRostie Chief, Planning Investigations Branch

James L. Welsh Chief, Water Utilization Analysis Section



CALIFORNIA WATER COMMISSION

RALPH M. BRODY, Chairman, Fresno

WILLIAM H. JENNINGS, Vice Chairman, La Mesa

JOHN W. BRYANT, Riverside JOHN P. BUNKER, Gustine

IRA J. CHRISMAN, Visalia EDWIN KOSTER, Grass Valley

JOHN J. KING, Petaluma NORRIS POULSON, La Jolla

MARION R. WALKER, Ventura

WILLIAM M. CARAH
Executive Secretary

Orville L. Abbott
Engineer

xi



ABSTRACT

Bulletin No. 94-16

Land and Water Use in Sacramento Valley Northeast
Hydrographic Unit

The Sacramento Valley Northeast Hydrographic Unit covers ?,051

square miles, virtually all within Butte, Shasta, and Tehama Counties (about

one square mile in Plumas County). The area lies east of the valley floor

and comprises the watersheds of the smaller streams between those of the Pit

River on the north and the Feather River on the south. The topography of

the unit is mostly rough, with deeply eroded canyons which drain the west-

ward slope of the volcanic Cascade Range. Elevations range from 300 - 500

feet near the Sncramento Valley floor to about 10, SO0 feet at Lassen Peak.

In the water use survey, 3^3 systems for diverting surface water

were located and docum<=nted--?66 for irrigation, k? for electric power genera-

tion, and 15 for other uses. In the land use survey, 13,216 acres were

found to be irrigated, 1,532 dry-farmed, and 6,3°2 in urban use.

Nearly 1^5,000 acres (11 percent of the unit's area) are suitable

for irrigation. About 30,300 acres are suitable for recreational development,

including 1,082 acres already developed outside the public park areas which

consist of 18,678 acres.

Court decrees have established various rights to the use of water

from Putte Creek, Digger Creek, Clover Creek, North Tow Creek, and Oak Run

Creek. Four public agencies divert water from streams within the unit for

irrigation or domestic purposes. They are Deer Cr^ek Irrigation District,

Paradise Irrigation District, the City of Red Bluff, and Lassen Volcanic

National Park.

XII



CHAPTER I. INTRODUCTION

This bulletin reports data on 1962 land and water use and a

classification of lands as to their probable need for water service for

the Sacramento Valley Northeast Hydrographic Unit. This unit consists of

the eastern slope of the Sacramento Valley between the watersheds of the

Pit and Feather Rivers.

The unit, an area of 2,051 square miles on the western slope of

the Cascade Range, contains portions of Shasta, Tehama, and Butte Counties

and a very small part (about one square mile) of Plumas County. Portions of

Lassen National Forest and Lassen Volcanic National Park lie within the unit.

The location of the unit is shown on page iii, along with those watersheds

covered by other land and water use reports.

The topography of the unit consists of westward sloping irregular

ridges and plateaus. The area is broken by the canyons of the west- and

southwest-flowing streams from Cow Creek on the north through Butte Creek

on the south. These canyons, especially in the central and southern portion,

are mostly deep and narrow. The northern and western part of the unit is a

broad plateau tilted up toward the volcanic cones on the east. The eastern

edge of the unit consists of rugged mountain peaks and ridges. Elevations

vary from about 300 feet near the Sacramento Valley floor to 10,^57 feet at

Lassen Peak, the outstanding feature of the unit.

The geology of the unit consists mainly of Tertiary and Quaternary

volcanic rocks, which form the Cascade Range and crop out along the divide in

the eastern part of the area. These volcanic rocks also form the tilted

plateaus at the lower elevations along the western part of the unit. Lassen

-1-



Peak, last active in 1915-18, is considered the only active volcano in

continental United States outside Alaska.

The soils of this hydrographic unit may, in general, be divided

into two groups. These are: (l) the residual soils developed in place by

the disintegration and weathering of the underlying bedrock, and (2) the

alluvial soils formed from transported sediments of preexisting soils and

other materials

.

The most prominent residual soils are on the plains and ridge tops

forming the lower western slope of the Cascade Range, and have a low potential

for irrigated agriculture due to their stoniness and shallow depth. At the

higher elevations where the rainfall is greater, the deeper forested soils pre-

dominate. Most of these soils are best suited to forest management for range

and timber production, but some portions are now irrigated.

The larger bodies of irrigable alluvial soil are in the northwestern

portion of the hydrographic unit along the creeks in the Cow Creek and Battle

Creek subunits

.

Precipitation in the hydrographic unit originates from general

winter storms of North Pacific origin. Mean annual precipitation varies from

22 inches (mostly rain) at the western edge of the unit to about 90 inches

(mostly snow) at Lassen Peak, and averages about ^0 inches for the whole unit.

Direct runoff from precipitation and ground water outflow from the

porous volcanics in the uplands result in a mean annual unimpaired runoff of

2,030,000 acre-feet.

At higher elevations in the unit, native vegetation consists of

extensive forests of pine, fir, and cedar; while at lower elevations, grasses,

manzanita brush, and oak are relatively abundant. Aspen, cottonwood, alder,

and willow grow along the streams that created the many canyons which traverse

the unit.

-2-



Prior to the gold rush of 1849, the Yana Indians inhabited most

of the area. By 1914, the last of these Indians had been killed or driven

off by the ranchers in the valley. From that time on, more and more of the

unit has been used by ranchers for range land and other purposes. Today, the

unit is used mainly for livestock grazing, logging, and recreation, although

there is a limited amount of more or less diversified agriculture, particularly

in the Cow and Butte Creek drainages.

The only town of significant size within the area is Paradise, near

the southern tip of the unit. In i960, about two-thirds of the unit's total

population of 12,300 persons lived in this community. The remainder of the

population is in small communities, such as Forest Ranch, Mineral, Paynes Creek,

Shingletown, Manton, and on scattered farms and ranches.

For these studies, the hydrographic unit has been divided into nine

hydrographic subunits which are shown on the "Index to Figures and Subunits"

in Volume II. Areas of the subunits are given in the following table:

TABLE 1

AREAS OF SUBUNITS





CHAPTER II. WATER USE

This chapter presents the results of the survey of surface water

diversions and their use in the Sacramento Valley Northeast Hydrographic

Unit. The survey was made in I96I and 1962 in compliance with the Legislature's

directive to report the "present use of water in each watershed" of the State.

Descriptions of the methods used and other details of the survey are presented

in the "Water Use Survey" section of Appendix A.

The lands served by irrigation diversions were identified during the

survey, and the land use was delineated concurrently on aerial photographs.

Projections of these delineations onto maps, as described under "Land Use

Survey" in Appendix A, were used to determine the acreage of irrigated land

associated with each diversion system. The total acreage associated with

each diversion is given in this chapter. A breakdown of these acreages

by crop is given in Chapter II, "Land Use". The diversion points and main

conduits of all diversions are shown on the Land and Water Use figures in

Volume II.

The five tables containing most of the data relative to the diversion

systems and water rights in the unit are placed together at the end of this

chapter. These tables and the data included in each are:

Table 2, "Descriptions of Surface Water Diversions", gives the
locations, owners, sources, uses, physical descriptions, etc., of
the 323 diversion systems studied. A detailed explanation of this
table is included in Appendix A.

Table 3, "Butte Creek Adjudication", is prepared to clarify
the discussion of this adjudication on page 6 and to identify
the presently existing diversions based on rights set by the adjudi-
cation.

Table k, "Digger Creek Water Rights by Adjudications and
Watermasters", prepared to supplement the discussion on page 7>

summarizes the rights to the waters of Digger Creek.



Table 5> "Applications to Appropriate Water", lists the appli-
cations for the use of water in the unit on file with the State
Water Rights Board on January 25, 1965. Those diversions reported
in Table 2 to which such applications pertain are indicated.

Table 6, "Index to Surface Water Diversions", is an alpha-
betical listing of all diversion names and owners giving the
location within the report of all information about each diversion,

Litigation Concerning Water Rights

This section presents brief discussions of adjudications of water

rights on five stream systems in the hydrographic unit. These discussions

supplement information concerning water rights listed as "Adjudicated" in

Table 2. Watermaster service has been established in each of these five

areas. Litigation is now pending concerning water rights on the portions of

the Cow Creek Watershed not previously adjudicated.

Butte Creek Adjudication

A petition for determination of rights to use the waters of Butte

Creek and its tributaries above Western Dam near Nelson was filed June 15,

1939j» with the Division of Water Rights, Department of Public Works. The

Division investigated the flow and use of these waters and prepared a plan

for a trial distribution. The plan was put into operation during the 19^0

irrigation season and again, in modified form, during the 19^1 season.

On April lU, 19^2, the Division entered its "Order of Determination"

of rights for use of waters on Butte Creek and its tributaries. A trial

was held in the Superior Court of Butte County, and a decree, No. 18917, was

issued on June 22, 19U2

.

By this decree, which is outlined in Table 3> the rights to the

waters of the Butte Creek stream system are divided into five groups. The

rights within three of these groups are further divided into classes:



"special", "interrelated", and "surplus". The "special" class rights are

superior to those of the other two classes, and the "interrelated" rights

are next. Within the "interrelated" class as many as four priorities are

assigned. The "surplus" rights are inferior to all others, regardless of

group

.

Digger Creek Adjudications

Litigation over the waters of Digger Creek has occurred six times.

Four of these cases, listed below, established or reaffirmed the rights of

various ditches:

Case No. 2213 Gransbury vs. Edwards August 12, 1899
Case No. 3214 Wells vs. Pritchard May 27, 1913
Case No. 3327 Harrison, et al, vs. Kaler, et al October 16, 1917
Case No. U570 Herrick vs. Forward February 2k, 1927

The Herrick vs. Forward case, No. ^570, Superior Court of Tehama County, most

nearly approached an actual adjudication of the stream. However, though it

recapitulated earlier decisions, it failed to resolve the matter of apportion-

ment during periods of low flow, and therefore did not end the difficulties.

The other two cases dealt only with matters of measurement, use, etc., of a

few specific ditches.

In 1963> as a result of a dispute with other uses, Forward Brothers

Properties requested the Department of Water Resources to provide watermaster

service. After an investigation and report of findings, this service was

initiated on July 1, 1964. The decrees of the various cases, No. U570 in

particular, together with up-to-date information as to the transfer of cer-

tain rights to other than the original ditches, were combined to determine the

rights pertinent to the diversions then in use. These ditches and their

respective rights are listed in Table k.



Clover Creek Adjudication

A suit brought by Millville Ditch Company vs. Hufford, et al., was

referred to the Division of Water Rights, Department of Public Works, on

August 15, 1926. The Division investigated the water supply and requirements

in the Clover Creek drainage area and submitted its report on August 1, 1932.

The Shasta County Superior Court judgment and decree for this case, No. 690U,

was rendered on October k, 1937. The major items set forth in the decree were:

(a) the lands to be served by water allotted in the decree, (b) the maximum

allotments assigned to those lands, (c) the locations of the various diversion

points, and (d) the amounts assigned to the various landowners. The rights

allotted were declared "equal in priority and correlative in right...."

At all times when the water available is not adequate to supply

the specified allotments, the owners are required to prorate the available

supply in the ratios of their allotments. A similar prorating of surplus water,

when available, is also prescribed.

According to the decree, the riparian rights of lands within the

stream system other than those described are not limited or restricted. The

allotments assigned to the lands described may be transferred to other lands

which are along or near the stream and under the same ownership.

All use under the rights set forth in the decree are subject to the

doctrine of reasonable use (Appendix A, page 95) and are applicable during

the irrigation season, May 1 through October 31* of each year.

A special right, subject to those mentioned above, was given for

the Mill Ditch, D-33N/1E-20G1, to divert for power only. The water shall then

be discharged directly into Anderson Swale.

Certain owners are entitled to divert and use, in specified shares,

the waters (including waste and return flow) of Anderson Swale.

-8-



North Cow Creek Adjudication

The Division of Water Rights was ordered by the Shasta County

Superior Court to referee the establishment of water rights on North Cow

Creek and its tributaries. Following submission of the referee's report

to the court, the case was tried, and the decree, No. 580U, was rendered on

April 29, 1932.

The adjudication divides the water users in the watershed into the

following groups: Cedar Creek Users, North Cow Creek Class A Users, and

North Cow Creek Class B Users. All rights are applicable during the irrigation

season, May 1 through October 31; and within each group the rights are "equal

in priority and correlative in right...." Schedule 1 of the decree lists

the acreages of the various owners.

Schedule 2 assigns continuous flow allotments to the Cedar Creek

users. These users are entitled to continuous use of Cedar Creek water within

their maximum irrigation allotments provided the flow is adequate. When the

flow is inadequate to satisfy these allotments, the users must divide the

available water in proportion to their maximum irrigation allotments.

Schedules 3 through 6 specified for the North Cow Creek Class A

and Class B users "maximum" allotments for irrigation and "minimum" allotments

for domestic and stockwatering uses. According to the decree, when the net

available water supply was less than 28.60 cfs these two groups were entitled

to divert from North Cow Creek within their "maximum" allotments, alternating

for seven-day irrigation periods. During their respective nonirrigation

periods, they could divert only their "minimum" allotments. When the net

available water supply was in excess of 28.60 cfs, both classes were permitted

to divert continuously as needed within their "maximum" allotments.

-9-



However, in the years following the decree, it was found and

agreed to be more beneficial for the two classes to irrigate on a continuous

basis throughout the irrigation season. This practice is now followed under

supervision of the watermasters.

The rights of various users within the area to use water from

isolated springs are described individually in the adjudication. Special

rights were also assigned as explained in the following paragraph.

The decree authorized 3-00 cfs to be diverted through the Welch

and Strayer Ditch, D-33N-1E-5Q1, and 2.00 cfs through the Excelsior Ditch.

Since the latter ditch is not now being used, the entire 5 cfs is diverted

through the Welch and Strayer Ditch. Further information on the use of this

water is described in the Oak Run Creek Adjudication below.

Oak Run Creek Adjudication

On April 25, 1923, the Shasta County Superior Court requested the

Division of Water Rights to investigate and provide for the court a description

of the water supply, diversions, and the use of water from Oak Run Creek.

The Division made its investigation and published its report in April 1925.

The decree, Case No. 5701, was issued on July 22, 1932.

The decree established the acreages irrigated, the allotments of

water in various ditches, and the allotments of water to the individual users.

The decree also defined the waters so allocated as those of Oak Run

Creek as well as the waters imported through the Welch and Strayer diversions,

D-33N/1E-5Q1 and -5Q2. Part of the imported water is used from the ditch on

its route to Oak Run Creek. The reamining portion is released into Oak Run

Creek for use by downstream users on both Oak Run Creek and the Welch and

Strayer Ditch rediversion (D-33N/1W-15K1)

.

10-



Whenever the flow of Oak Run Creek, including the imported water,

is less than 5.^-0 cfs, the Welch and Strayer rediversion is entitled to divert

U3 percent, and the remaining 57 percent is to be allowed to flow past the

intake for use by lower users. When the flow of Oak Run Creek below the

Welch and Strayer rediversion intake is insufficient to supply the allotments

of the lower users, the water is to be prorated in proportion to the allotted

amounts

.

Public Water Agencies

Four public agencies divert water from streams within the unit for

irrigation or domestic use.

1. Deer Creek Irrigation District
2. Paradise Irrigation District

3. City of Red Bluff
h. Lassen Volcanic National Park

County officials and agencies responsible for water matters in the

unit are the Butte County Director of Public Works, Shasta County Director

of Water Resources and County Water Committee, and Tehama County Flood Control

and Water Conservation District.

Imports and Exports

Among the diversion systems reported herein, there are eight which

divert water within the unit for export to neighboring units, and four which

bring water into the unit from outside sources. These 12 diversions are

given in the following list.

11-



Subunit

Antelope Creek

Battle Creek

Butte Creek

Chico Creek

Cow Creek

Location Numbers*

Deer Creek

Mill Creek

Export Diversions
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INDEX TO SURFACE WATER DIVERSIONS

Diversion name
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TABLE 6 ( continued )

INDEX TO SURFACE WATER DIVERSIONS

Diversion name
01 owner

Oi version location Subunif and County
Page references

Bluff Spring Ditch
Hoy, J< hn

Huit, John L.

Tate, G. W.

Weiner

Blum, A. M. and H. E.

Bogue, H. E.

Bonde Ditch
Cason, E. A. and Lindsay, Charles
Priddy, Dean

Boole Ditch
Boole Ditch Water
Users ' Association

Bouten-Meeker Ditch
Keck, Al
Walker, Leatha J.

Braby, William A.

Bramlett, Tommy

Brewer, Lowell*

Brovan, Charles

. LE-LF1 Battle Creek
Tehama

13, 73

Brown and Grover Ditch
Atkins, L. B.

Einard, J. E.

Dorse'

,

3ill •
'

, ! irs. R. R.

nnis

Brush Creek-Grace Lake Canal
Pacific Gas and Electric Co.

Butte Canal
Pacific Gas and Electric Co.

Cahoon, D. M.

California State
Dept. of Fish and Game

D-21K/3E-1A1



TABLE 6 (continued )

INDEX TO SURFACE WATER DIVERSIONS

Diversion name
or owner

Diversion location Su bun it and Cou nty

Page references

D-28N/1E-3M1

D-29N/3E-24M1

California State Dept. of
Natural Resources
Division of Forestry

California State Dept. of
Public Works
Division of Highways

Calwallader, R. E. and Elaine

Campbell Ditch
Forward Brothers

Canyon Creek Canal

Carter*

Casey, A. B.*

Cason, E. A. and Lindsay, Charles

Cedar Hills Mining
and Manufacturing Co.

Centerville Canal
Pacific Gas and Electric Co.

Chase Mill Ditch
Thatcher, Wallace A.

Childs, Coyle C. and
Woodward, Bernal

Clay, Dale

Clear Creek Diversion
Pacific Gas and Electric Co.

Cleland, Elizabeth

i, J. w.

Coker, George

Colbert, Louis

Coleman Canal
Pacific Gas and Electric Co.

Coleman Fish Hatchery
United States Dept. of the
Interior

Cook and Butcher Ditch
, Donald E.

(other users outside of hydrographic unit)

Paynes Creek
Tehama

Battle Creek
Tehama

See Statham, E. H. and Ruth

D-30N/2E-26B1 Battle Creek
Shasta

38, 48

13, V7, U9

16, 45, 75

See North Canyon
South Canyon

Creek Canal and
Creek Canal

See Atkins-Koehler Ditch

See Barron, Bruce

See Bonde Ditch

See Gaumers Ditch

62

66

50

D-23N/3E-10E1
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TABLE 6 (continued)

INDEX TO SURFACE WATER DIVERSIONS

Diversion name

or owner
Diversion I oc at ion Su bun it and Cou nf y

Poge references

Volume II

, Darrell

Farnsworth Ditch
Jack Pine

Farrell, Vi

, J. W., M.D.

Fillmore, F. W.

Frey, R. G., M.D.
Tupman, W. H.

Fink, Ernest

Forward Brothers

Frey, R. G., M.D.

Gamier Ditch
La Tieze, Marcel nd Leslie

Gulart, F. G.

Richelieu, .. . A.

Gaumers Ditch
Cedar Hills Mining and
Manufacturing Co.

George, Troy

German Ditch
South Cow Creek Ditch Cc

.

; ert, Mr; . ....

Gillan, W. E. and r. M.

Greenwal .

Grindly, Warren K.

Grindly, Warren K.

Williams, Aa Llace

D-32N/1E-26J1
-26K1 Cow Creek
-26L1 Cow ireel

.

See also Eight-Mile Ditch

D-31A/2E-2N1 Battle Cn eh

See Abbott-Jones Ditch

D- N/3E-19M1 Butte Croek
Butte

D-2yN/2W-6A2 ittle !ree]

Tehama

See Fillmore, F. W.

D-30N/2E-17L1 Battle Cj eek

Sh s1

D-21N/3E-1A2 Butte Creek
Butte

See Crocker Ditch

- 3R1 w Creek
Shasta

See Brown and Grover Ditch

Se< P< hrson-Grant-Jones Ditch

28, 81

20, 81
28, 81

17, lb

20, 77

L2, L

D-28N/5E-26F1 r Creek
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TABLE 6 (continued)

INDEX TO SURFACE WATER DIVERSIONS

Diversion name
or owner

Diversion location Subunit and County
Page references

Hoy, John

Huester Ditch
Armstrong, Eva L.

Hufford, Elmer

Hufford, J., Sr.

Hult, John E.

Humphry, Elmer B.

Hunceker Ditch
Miles, Billy Jean
Thompson, Donald E., M.D.

Hunt Ditch
Gritsch, Joseph A.

Hunt, W. H., Estate Co.

Hushing, 3. K.*

Hylton, Hal T.

and Bessie J.

Inskip Ditch
Pacific Gas and Electric Co.

Jefcoat, Guy S.

See Bluff Spring Ditch

D-32N/2E-36L1 Battle Creek
Shasta

D-32N/1W-3^F2 Cow Creek -

Shasta
See also Knight, Remi C.

See Atkins-Koehler Ditch and
Basset Ditch

See Bluff Spring Ditch

D-22N/3E-23B1 Butte Creek
Butte

D-30N/2E-17J1 Battle Creek
Shasta

D-32N/1W-11C1 Cow Creek
Shasta

D-31N/2W-10P1 Cow Creek
Shasta

See also Abbott-Jones Ditch

See Gaumers Ditch

19, 76

30, 82

20, U6, 77

16, 75

29, 82

27, 81

D-28N/5E-10C1
-10C2
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TABLE 6 (continued)

INDEX TO SURFACE WATER DIVERSIONS

Diversion nome
or Owner

Diversion locotion Subunit and County
Page references

Volume I Volume II

Mickey-Mindermann Ditch
Mindemann, Mrs. Charlette
Seaman, Mrs. Jean Mickey

Miles, Billy Jean

Mill Creek-South Cow Creek Canal
Pacific Gas and Electric Co.

Mill Ditch
Armstrong, Lucille
Barnham, D. H.

Gritsch, Joseph A.

Junge, Walter
Staheli, Grace, et al.

Mill Ditch
Forward Brothers

Miller, Dr. Charles*

Miller, Lawrence

Miller, Robert

Millseat Diversion
Pacific Gas and Electric Co.

Millville Ditch
Millville Ditch Co.

Mindermann, Mrs . Charlotte

D-26N/4E-13B1

See Hunceker Ditch

D-32N/1W-28Q1

D-33M/1E-20G1

Butte Creek
Butte

Cow Creek
Shasta

Cow Creek
Shasta

21, hh, 78 r

See Mickey-Mindermann Ditch and

Seaman, Mrs. Jean Mickey

Morine, R. H.

Murfey, Spencer

Murphy, R. M., Jr.

Shasta
See also Eight-Mile Ditch and

Hagaman Gulch Diversion

See Rodgers Ditch

See Sheridan Ditch

1*2 3 1*

8, 31, 83 21*

D-30N/2E-2UQ1
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TABLE 6 (continued )

INDEX TO SURFACE WATER DIVERSIONS

Diversion nome

or owner
Diversion location Subuntt and County

Page references

Volume I

Richardson, Bob
Richardson, Ned

D-23N/2E-17Q1
-21D1

Chico Creek
Chico Creek

Butte

23
23

110

110

Richelieu, W. A.

Rickert, George
Rutherford, George

Rimrock Ranch
Meadow Ranch Cattle £ .

Hildebrand, Clifton

Ripley Creek Feeder
Pacific Gas and Electric Co.

Robbins, Samuel

Rodgers Ditch
Morine, R. H.

Schumacher, Betty, et al

Roper Ditch
Cussick, John, Estate

Rose Briar Ditch
Bascom, W . S

.

Rutherford, George

Rutherford, Harry L.

3anders, George

Scharsch, Frank
Scharsch, George
Scharsch, Joseph
Scharsch, Lawrence
Scharsch, Walter
Thatcher, Rose
Tisdale, Helen

Scholes, Richard B.

Schoux, George

Schumacher, Betty, et al

See Gamier Ditch

D-33N/3W-36K1



TABLE 6 (continued)

INDEX TO SURFACE WATER DIVERSIONS

Diversion name

or owner
Diversion location Subunit and County

Poge references

Shasta Forests Co., Inc.

Sheridan Ditch
Murfey, Spencer

Wengler, Ernest M.

Arnett, Jesse R.

Myers, Mrs. C. K

Sutter, F. N.

Klassen, Henry
Moore, Willard L.

Schoux, George
Taylor, S. E.

Shingle Creek Canal
Pacific Gas and Electric Co.

Shults, V. F.

Silvera Ditch
Wood, Frank T.

Slaughter Pole Ditch

Gritsch, Joseph A.

Smith Ditch
Pacific Gas and electric Co.

Truett, G. E., and Sons

Smith, John H.

Smith, Mildred R.

Soap Creek Feeder
Pacific Gas and Electric Co.

Sohnrey, H. L.

Sorensen, Donald

South Battle Creek Canal

Pacific Gas and Electric Co.

South Canyon Creek Canal
Pacific Gas and Electric Co.

South Cow Creek Ditch Co.

South Cow Creek Main Canal
Pacific Gas and Electric Co.

Spencer, Jane G.

Staheli, Grace, et al

Staiger, J. D.

D-32N/1E-15Q1
D-32N/2E-33F1

D-31JJ/1W-23H1

Cow Creek
Cow Creek

Shasta

Cow Creek
Shasta

See Lucas-Jones Diversion

See Lucas-Jones Diversion

D-29N/1E-12D1 Battle Creek
Tehama

See Statham, E. H. and Ruth

D-2l*N/2E-l 1+Ql

D-29N/2E-18E1

D-33N/LE-23J1

See German Ditch

D-32N/1W-33B1 Cow Creek
Shasta

See Starkweather, Robert G.

See Mill Ditch

See Hartman, Henry H.

27, 81

29, 82

26, 8o

D-31N/1E-33B1



TABLE 6 (continued )

INDEX TO SURFACE WATER DIVERSIONS

;

Steffen, Anita M.

Stevenson, K. I.

Stewart, R. W. and V. J.

Stover, C. F., Estate of

Strawn, Jerry

Strawn, Merrick
and Robert

Supan, D. L.

Sutter, F. N.

Tate, G. W.

Taylor, Charles

Taylor, Esther

See McGann Estate

D-32N/3W-26J1

See Bethard Ditch

D-26N/1W-18F1

Cow Creek
Shasta

Mill Creek
Tehama

See Walter Melton South Ditch and
Walter Melton Upper Ditch

See Alpaugh Ditch and
Predmore Ditch

D-28N/1W-6G1 Paynes Creek
Tehama

See Sheridan Ditch

See Bluff Spring Ditch

See Reineke Clover Ditch

See Cunningham Ditch and
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INDEX TO SURFACE WATER DIVERSIONS

Diversion name

or owner
Divers ion location Su burnt and Co u nty

Page references

Volume II

Withers, Clara A.

Withers, Ella M.

Withers, Harold P.

Withers, James J.

Wood, Frank T.

Woodward, Bernal

Worden, Gilbert*

Worley Ditch
Schumacher, Betty, et al.

Worst *

Wright, Edmund D.

Wright, Glenn

Yordy Upper Ditch
Yordy, L. A.

Zamboni Lumber Co.

See McGann Estate

See McGann Estate

See McGann Estate

See McGann Estate

See Silvera Ditch

See Childs, Coyle C.

See Haws, Marian G.

D-33N/1E-16N1 Cow Creek
Shasta

See Brown and Grover Ditch

D-29N/2E-6R1 Battle Creek
Tehama

D-30N/2E-2E1 Battle Creek
-3H1 Battle Creek

Shasta
See also Test Meadow Diversion

D-33N/1W-22F2 Cow Creek
Shasta

D-3kN/l£-29Fl Cow Creek
Shasta

31, 83

13, 73

15, 7l*

15, 7 1*

33, 84

S5

26

L8

50

50

;-'i,

lr

Obtained ownership subsequent to survey

7



CHAPTER III. LAND USE

This chapter presents the results of the survey of land use in

the Sacramento Valley Northeast Hydrographic Unit in 1962 . The status of

land use at this time serves as a base for projections of future land use

patterns by which future water requirements will be determined. The methods

and procedures followed in the survey and in processing the data, as well as

the various categories of land use, are described in Appendix A. The

results of the survey are summarized in Table 7> "Land Use".

During the survey, each irrigated parcel was identified with its

particular water supply, either ground water or one of the surface water

diversions described in Chapter II. From this information the acreage of

each crop and of fallow or idle land associated with each supply was deter-

mined. These acreages are given in Table 8, "Irrigated Lands".

Maps showing the land use delineations made during the survey

and a legend of land use symbols are presented in Volume II.
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TABLE 7

LAND USE
(1962, in acres

!

Su buni t and

County

Irrigated

lands

Naturally high

water table lands

Meodowlands Marsh

Dry - f a r med

lands

Urban
lands

Residential

Recreational lands

Com merciol Campsites

Antelope Cn
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CHAPTER IV. LAND CLASSIFICATION

This chapter presents the results of a classification of the lands

within the Sacramento Valley Northeast Hydrographic Unit. The lands were

classified as to their suitability for development which would require intensive

water service. Lands suitable for irrigated agriculture and for recreational

development were mapped. Explanations of the methods and procedures used in

this classification and of the criteria followed are presented in Appendix A.

The acreages of each classification in the hydrographic unit are

tabulated by subunits and counties in Table 9- A total of 391>900 acres are

reported in the various classes included in Table 9, which amount to about 30

percent of the unit. The remaining 70 percent consists of lands not well suited

for any type of development requiring water service.

Maps showing the land classification delineations made during the

survey and a legend of the land classification symbols are presented in Volume II.

-89-



en

0>



APPENDIX A

DESCRIPTIONS OF SURVEYS, STANDARDS, AND TABLES



TABLE OF CONTENTS

Page

WATER USE SURVEY 93
Methods and Procedures 93
Location System 9U
Descriptions of Surface Water Diversions 9I+

California Water Rights 95

LAND USE SURVEY 99
Methods and Procedures 99
Land Use Categories . 99

LAND CLASSIFICATION SURVEY 102

Methods and Procedures 102

Major Categories of Land Classes 102

Miscellaneous Lands 105

ILLUSTRATIONS

Example of Land Use Delineated on Aerial Photograph .... 103
Example of Land Classification Delineated on
Aerial Photograph 106

-92-



APPENDIX A. DESCRIPTIONS OF SURVEYS, STANDARDS, AND TABLES

This appendix provides detailed explanations concerning the

surveys and data reported in the main text. It is divided into three

sections, one relating to each of the three surveys. This information is

generally applicable to all bulletins of the No. 9^ series. Information
peculiar to this hydrographic unit is given in the main text.

Water Use Survey

To report the "present use of water" in the unit, as directed
by the Legislature in Paragraph (e) of the Water Code Section 232, it was
first necessary to locate the surface water diversions. Those systems were
located which appear to divert about 10 acre-feet or more of water per year.

This minimum was adopted because it is the approximate amount of water used
normally to irrigate 3 acres, the smallest parcel which could be mapped and

processed by the methods used.

The locations of wells and the uses of ground water, other than

its association with irrigated lands, are not reported here.

Methods and Procedures

Aerial photographs covering the entire unit and showing irrigated
lands, reservoirs, etc., were the principal means of locating diversions.

A list of the appropriative water rights on file with the State Water Rights

Board was also helpful. In the field, some diversions were also located by
investigating various water-using activities, by observing visible clues such

as power lines and conduits, and by canvassing residents. Data such as

descriptions of the systems, uses served, water rights, and histories were
obtained through on-the-spot inspections and through interviews with the

owners, operators, or other persons familiar with the various diversions.
Some data thus obtained, particularly statements with regard to histories,

were not verified, since a search of title records and similar sources was

not within the scope of this investigation.

The location of each diversion was marked on the aerial photograph
covering the particular area. Location numbers were assigned to all diversions
as explained in the following subsection. These location numbers are used
throughout the report to identify the individual diversions.

Systems only for storing water, as well as those which actually

divert it from its natural course, were located. Those currently in use

or to be completed within the year of survey, and also those used within the

previous 5 years, unless definitely abandoned, were included. Reservoirs
located along and operated in conjunction with ditches and pipelines, although

mapped, were not considered as separate systems, and no location numbers were
assigned to them. Similarly, points at which diversion conduits intercepted
minor intermittent streams, and apparently received less than 10 acre-feet
of water in addition to the primary supply, were not considered as separate
diversions.
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A system by which field runoff and/or spill from a diverter's
own operation was collected was not considered a diversion nor assigned a

location number. Systems which rediverted return flow from another water
user's operation, however, were delineated and assigned location numbers.

Location System

Each surface water diversion is identified by a diversion location
number. The location of a diversion on the aerial photograph, as determined
in the field, was plotted on the U. S. Geological Survey quadrangle map of
the area. Each location number includes the numbers of the township, range,
and section in the federal land survey system where the diversion is situated.
The sections are subdivided into 40-acre
plots (quarter- quarter sections), and
these are indicated in each location
number by a letter following the section
number. For example, in the illustra-
tion at the right, a diversion D-44N/2W-
2hGl, labeled "24G1" is in the south-
west quarter of the northeast quarter
of Section 24, Township 44 North, Range
2 West, Mt. Diablo Base and Meridian
(MDB&M) . Additional diversions in the
same 40-acre plot are distinguished by
replacing the final number "1" with a
"2" or "3", etc., as for diversion
D-44N/2W-24G2, etc.

D



Detailed descriptions of diversion systems, including dams, pumps,

and main conduits, as well as any special features, are given in the "Descrip-

tion of System" column. The diversions are classified as gravity, pump, or

storage, according to the following definitions:

Gravity diversion - A system by which water is taken from

its natural course at a diversion structure and conveyed by gravity

through a canal or pipeline to the area of use. Such a diversion

may have a reservoir on the stream, but the capacity is small

compared with the amount of water diverted and provides no signi-

ficant carryover seasonal storage

.

Pump diversion - A system by which water is pumped from

its natural course through a pipeline to the area of use or to

a gravity conduit located at a higher elevation.

Storage diversion - A system consisting of or including a

surface reservoir having significant carryover storage within

each season or from season to season.

Systems not exclusively of one of these basic types are listed as

combinations of those types which best describe them.

The "Remarks" column contains such information as the names of

former owners, known changes of ownership after the year of study, combina-

tions of diversions serving the same use, and special details explaining

entries in the other columns

.

California Water Rights

In California, water rights convey only the right to use water.

Until absolute possession of water is acquired by some artificial means, no

one owns water. However, the owner of water rights is entitled to enjoy

them without interference by other users who have rights which are inferior

to his.
!•

Five kinds of water rights are recognized in California. These

are riparian, overlying, appropriative, prescriptive, and pueblo. Riparian

rights attach to surface water and water flowing in known and definite sub-

terranean channels, while overlying rights attach only to underground water.

Appropriative and prescriptive rights may be acquired in either surface or

underground waters. Pueblo rights are now exercised in California only by
the cities of Los Angeles and San Diego, each of which has a paramount

right to satisfy its full needs from the stream system of waters flowing

by the former Mexican pueblo from which each sprang.

All water rights, both to surface and to underground water, are

subject to the doctrine of reasonable beneficial use expressed in Section 3
of Article lU of the California Constitution, and Water Code Sections 100
and 101. This doctrine limits water rights to the quantity of water reason-
ably required for beneficial use and prohibits waste, unreasonable use, and

unreasonable methods of use or diversion.
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Riparian Rights . A riparian right entitles the owner of lands

which border or front on a watercourse to take water therefrom for use on

such lands within the same watershed. However, the rights of the owner of

riparian land are limited to the reasonable beneficial use of the natural

flow of water which passes his land. Riparian rights pass with the title

to the land, unless expressly reserved or exempted from the interests trans-

ferred, and are not gained by use or lost by mere nonuse. Although the land

must be contiguous to the watercourse, the length of the frontage is not

determinative of the rights; a large tract with a small frontage on a stream may

be riparian to the stream. But the original grant determines the character

of the land, and only the smallest contiguous tract held under a single title

retains riparian rights.

A riparian owner has no right to any specified amount of the water

of a stream as against other riparian owners. He has rights only to a

reasonable share from the stream -- a correlative right which he shares mutu-

ally with other riparian owners. In the event of insufficient water for all,

the available supply must be apportioned, except that an upper riparian
owner may take the whole supply if necessary for domestic use. As against
appropriators, the riparian owner has the paramount right to all the water
of the stream which he can put to reasonable beneficial use; but that is

the extent of his rights, and the appropriator can take the surplus.

Riparian rights do not authorize use of water on nonriparian land,

nor do they permit the seasonal storage of water. They do not prevent
temporary appropriation by others of water not presently needed for use on

riparian land.

A parcel of land becomes nonriparian when severed from land border-
ing the stream, unless the riparian rights are reserved for the severed par-

cel by the grantor. Riparian rights may be destroyed when purportedly
transferred apart from the land by grant, contract, or condemnation, and

may be impaired or lost through prescription.

Overlying Rights. Owners of lands overlying a common underground
water supply have the right to withdraw water for reasonable beneficial use

on their overlying lands. Such overlying rights are analogous to riparian
rights, in that both are based on ownership of land contiguous to the supply
and the rights of each overlying or riparian owner are mutual and correlative
to the rights of all other owners of lands similarly related to the supply.
In the case of insufficient water to fully supply the requirements of all,

the available supply must be equitably apportioned.

Overlying rights do not include use of water on nonoverlying
land. However, surplus water not presently required for beneficial use on

overlying land, and which may be withdrawn without creating an overdraft
on the ground water supply, may be appropriated for use on nonoverlying
land. But the overlying rights are paramount and all appropriative rights
are subject to the future requirements of overlying land.
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Appropriative Rights . An appropriation of water is any taking of

water for use without riparian or overlying rights, whether such taking is

from the underground by wells or from surface streams by direct diversion

or storage. An appropriator, in the legal sense, is one who takes water

without possessing rights which are based on the ownership of land. As

between appropriators, the one first in time is first in right. A prior

appropriator may take all the water he needs up to the full amount to which

he is entitled before a later appropriator may take any.

Normally, appropriative rights are inferior to riparian rights. An

exception to this is the case of an appropriation of water diverted from

streams flowing through vacant public lands before the riparian lands were

withdrawn from the domain of the United States . The appropriative diversions

or the lands they serve may be either upstream or downstream from the rip-

arian lands

.

Any water not needed for the reasonable beneficial uses under prior

rights to a supply may properly be appropriated. The priority of an appro-

priative right, as against another appropriator, is related back to the first

substantial act toward putting the water to use or to the date of application.

Sections 1410 through 1^22 of the Civil Code, enacted in 1&72,

established, as the first statutory regulation, a permissive procedure for

perfecting an appropriation of surface water. Provision was made for post-

ing a notice of appropriation at the proposed point of diversion and recording

a copy with the county recorder. If the statutory procedure were followed

and the appropriation completed with due diligence, priority was established

only when the water was put to beneficial use.

Since the effective date of the Water Commission Act of 1913>

December 19, 191^, appropriation of surface water and water in subterranean

streams flowing in known and definite channels has been by compliance with

required statutory procedure. An appropriation of such water now can be made

in accordance with the provisions of Part 2, Division 2 of the Water Code

(Water Code Sections 1200 to l80l) . An application to appropriate unappro-

priated water must be filed with the State Water Rights Board. If the appli-

i
cation is approved, a permit is issued authorizing the appropriation. When

1 the appropriation has been completed, an inspection is made and a license

is issued, to the extent of beneficial use, provided the terms and conditions

of the permit have been fulfilled. The priority of a permit or license re-

lates back to the date of the application.

A right to appropriate water may be lost either by abandonment or

by continuous nonuse. To constitute abandonment, there must be concurrence

of act and intent, wherein possession is relinquished with no intent to

resume it for a beneficial use. Abandonment is, therefore, always voluntary
and factual. In the case of an appropriation initiated prior to 191^> con-

tinuous nonuse for a period of 5 years results in the loss of the right. In

the case of appropriative rights acquired pursuant to the Water Commission
Act or the Water Code, continuous nonuse for a period of only 3 years may
result in loss of such rights.
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Where ground water and surface water are interconnected, one acting
as a tributary to the other, both are treated as part of a common supply and
users of water from either source are entitled to protection from substantial
injury as a result of use by others of water from the other source. Thus,

an owner of land riparian to a stream may have his right to the use of water
protected against impairment by an appropriator of percolating ground water
tributary to the stream and required for the maintenance and support of its

flow. Likewise, where water from a stream percolates to a ground water basin
or stratum, the owner of land overlying the ground water supply may be pro-

tected from an appropriation of water from the stream if this causes a substan-
tial impairment of the ground water supply. As between riparian use of

surface water and overlying use of ground water tributary to the stream, the
available water supply should be shared by the owners on the basis of reason-
able beneficial use.

Surplus ground water not flowing in known and definite subterranean
channels is still present in many areas of the State. Such surplus water
may be appropriated for use on nonoverlying lands simply by extracting it

and putting it to beneficial use. In Southern California, adjudication of

some basins prohibits further appropriation of ground water. In Los Angeles,
Riverside, San Bernardino, and Ventura Counties, reporting of ground water
pumped is required under certain conditions.

Prescriptive Rights . It is possible to appropriate surface or

ground water which is presently needed by others having riparian, overlying,
or prior appropriative rights. Such appropriations may ripen into prescrip-
tive rights where the use is actual, open and notorious, hostile and adverse
to the original owners, continuous and uninterrupted for the statutory period
of 5 years, made under claim of right, and with payment of taxes whenever
such have been levied on the water rights. Absence of any of these essentials
precludes the acquisition of prescriptive water rights.

Prescription thus requires that, for 5 years, the rightful owner

either knows or should know of the adverse taking and fails to take any physical

or legal steps to interrupt such taking. Irrespective of the needs or demands
of the riparian, overlying, or prior appropriative user, an absolute right

to only a fixed amount of water may be acquired by prescription. The quantity

of such a right is determined by beneficial use. However, present use is

the measure of the prescriptive right, and future needs cannot be included.

Riparian rights, overlying rights, appropriative rights, and

prescriptive rights may be lost or diminished by prescription. While suf-

ficient water is flowing in a stream to supply the wants of all parties, the

use of the water by anyone does not deprive the others of their water supply.

Such use is not an invasion of their rights and cannot, therefore, be a

basis for a prescriptive right. The same principle applies to a downstream
diversion of water as against the rights of an upstream riparian landowner

or prior appropriator. At times when the safe yield of a ground water
basin exceeds the needs of overlying landowners and appropriators, their
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prior rights are not invaded by a later appropriative taking of water from

the underground supply. The later appropriation becomes adverse only when

the ground water basin is overdrawn; that is, when the annual draft exceeds

the safe annual yield. Although neither an overlying owner nor a prior

appropriator may prevent a taking of surplus water, either the owner or

the appropriator may institute legal proceedings to safeguard the supply

once a surplus ceases to exist, and may enjoin any additional use beyond

the point of safe yield. Since prescriptive rights can be acquired only

to nonsurplus water, these rights cannot ordinarily be acquired against the

future needs of riparian or overlying owners.

The prior appropriator, lower riparian, or overlying owner may

protect his rights for his present needs against an adverse appropriator by

actually taking the needed water before the 5-year period has run, or by the

aid of the courts in the form of a declaratory judgment or injunction within

the 5 -yea** period.

Determination of Water Rights . Under provisions of the Water Code,

actions brought before either state or federal courts which involve deter-

mination of rights to the use of water may, at the court's discretion, be

referred to the State Water Rights Board. Under provisions of Water Code

Section 2000, the court may appoint the Board to referee "any or all issues

involved in the suit", or under Section 2001, it may limit the reference to

"investigations of and report upon any or all physical facts involved".

This reference procedure may be followed in suits involving either surface

or ground waters, or both.

An alternative procedure for adjudication of rights to the use of

water of streams, lakes, and other bodies of water, is available upon peti-

tion to the State Water Rights Board, but the method excludes the determina-

tion of rights to take water from an underground supply other than from a

subterranean stream flowing through known and definite channels. Water

Code Sections 2500 to 2900, inclusive, authorize the initiation of such

proceedings.

Land Use Survey

In this survey five categories of land uses were mapped —
irrigated lands; dry-farmed lands; urban lands; recreational lands; and

naturally high -water-table lands, such as meadowlands and marshes. Lands

not included in any of these five categories were mapped as "native

vegetation". General descriptions of the field and office procedures and

of the land use categories are given in the following pages.

Methods and Procedures

Field Work . The land use survey was accomplished through (l) an

intensive field inspection of the unit to identify all parcels of land devoted

to specific uses, and (2) delineation of these parcels on aerial photographs.
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The unit was traversed by automobile as completely as roads and

terrain permitted. Areas inaccessible by automobile were inspected on foot

where necessary. The use of stereoscopes to bring out relief was of great

assistance in identifying on the photographs the areas of land use observed.

In the survey, both the major use categories and the specific uses

of individual parcels were determined. Each parcel of land was identified

on the photograph on which it appeared and was then delineated and labeled

according to the symbol designation system described in detail in the

"Standard Land Use Legend" included in Volume II. An example of land use

delineated on an aerial photograph is given on page 103

.

Office Procedures . Processing of the field data consisted basically

of (l) preparing maps of the field delineations, and (2) determining acreages

of all the mapped areas.

After the field mapping, the data delineated on the photographs

were transferred to copies of U. S. Geological Survey quadrangle maps having

a scale of 1:24,000. This reproduction of the delineated areas at a common

scale was necessary for accurate determination of acreages because of varia-

tion in the scale of the aerial photographs. A series of these maps showing

the diversion systems and the major land use categories identified by colors

was used for review and checking.

Another set of maps showing the projected areas was used in com-

puting the acreages of the land uses. The delineated areas on these maps

were manually cut out and carefully weighed on an analytical balance. The

weights were converted to acreages by using the ratios of weight to acreage

determined for the individual maps. This method has proven to be a very

expedient and accurate means of area determination where many small parcels

are involved. Reduced copies of these maps are presented in Volume II of this

report. Each of these maps covers 7-1/2 minutes of latitude and longitude.

Complete tabulations of all land uses in the unit -- by county,

by subunit, and by the "7-1/2 -minute" quadrangles -- were obtained by machine

data processing methods. The acreage data presented in this report are taken

from the machine tabulations. The complete tabulations are kept on file by

the Department of Water Resources.

Land Use Categories

Irrigated Lands . Irrigated lands, as designated in this report,

include all agricultural lands which receive water artificially. These lands

when noted in the field survey, were identified by the symbol "i" on the aerie

photograph. The fields normally irrigated, whether or not irrigated in the

year of survey, were identified with their respective water sources. "Idle"

irrigated lands are defined as lands which were not irrigated in the year of

survey but had irrigation facilities and had been irrigated within the
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preceding 3 years. "Fallow" irrigated lands are those cultivated lands
which have irrigation facilities and are normally irrigated, but at the
time of survey were tilled and not cropped.

A special group, "partially irrigated" lands, includes those
lands which, for some reason, received less than a full season's irrigation
in the year of survey.

The irrigated lands within the various subunits are reported in

Chapter III in the table entitled "Irrigated Lands", with the source of

water indicated. The acreage of each crop group is reported, as well as

that of land usually irrigated but not cropped in the year of survey.

Naturally High Water Table Lands . In addition to the irrigated
lands described above, there are lands supporting vegetation which uses
water from a naturally high water table. These include such lands as

mountain meadows and certain lands adjacent to lakes and streams. This

category is divided into two classes: "meadows", where the water table is

normally below the surface; and "marshes", which are under water much of

the year.

Dry-farmed Lands . Dry-farmed lands are those lands normally in

crop but which do not receive applied water. This category includes all
lands so farmed, whether in crop or "fallow" at the time of survey. Lands
were classified as "fallow" if tilled but without a crop. Lands which were
neither cropped nor fallow were mapped as "native vegetation".

Urban Lands . Urban lands include the total areas of cities, towns,

small communities, and other developed residential, commercial, or industrial
plots large enough to be delineated. Also included are parks, golf courses,

race tracks, and cemeteries within or near urban areas. The reported
acreages of urban land use represent gross delineations, including streets

and vacant lots, and are therefore not necessarily fully developed at the
time of survey. In this survey, the boundaries of urban communities were
delineated to include all lands with a density of one house or more per 2

acres

.

Recreational Lands . Four categories of recreational lands were
mapped on the aerial photographs: (l) residential, (2) commercial, (3) camp
and trailer sites, and {k) parks. Recreational "residential" lands include
permanent and summer home tracts within primarily recreational areas. The
estimated density of homes per acre was also indicated in the course of the
survey. Recreational "commercial" lands include those containing motels,
resorts, hotels, stores, restaurants, and similar commercial establishments in
primarily recreational areas. Lands mapped in the "camp and trailer sites"
category include those areas so used within primarily recreational areas and
outside the boundaries of public parks. The entire area within the designated
boundaries of public park-type tracts such as national monuments and parks,

state parks, etc., are included in the "parks" category.

Obviously, nearly all the mountainous, seashore, and water
surface areas are suitable for some recreational use, such as hunting, fishing,
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hiking, picnicking, or water sports. However, for the purpose of this land

use survey, except within the "parks" category, a recreational use was reported
only on those lands occupied by some type of recreational development requir-

ing water service.

Native Vegetation . Lands which were essentially in a native state,

excluding water surface areas, were mapped as "native vegetation". Scattered
residences and other isolated uses too small to be delineated were also included
in this category. However, in the original tabulations, the total acreage in

this "native vegetation"category included lands which were mapped as water
surface areas, farmsteads, etc. In most areas, much of the "native vegetation"
land is used for commercial timber production, livestock range, or recreational
activities such as fishing, hunting, hiking, and picnicking.

Land Classification Survey

Information as to the suitability of lands for irrigated agriculture
or other water-requiring activities is the most vital information needed in

determining the future water requirements of these lands. In the past, the

Department of Water Resources has conducted reconnaissance land classification
throughout the State. More detailed and uniform surveys covering the whole

State are now needed. These surveys, now being performed, are being reported
in the No. 9^ Series of bulletins. Classification of lands suitable for water-

using recreational development, which was not previously done, is also included
in these surveys. This section describes the procedures and standards followed

in these surveys.

The acreages of each classification are enumerated by subunits in the

table, "Classification of Lands". Delineations of these classified lands are

presented on the land classification figures in Volume II. A legend of all

land classes and corresponding symbols is included with the figures.

Methods and. Procedures

The general methods and procedures used in field mapping, area deter-

minations, and tabulation of acreages were essentially the same as those

described for the land use survey. An example of land classification delineated
on an aerial photograph is given on page 106 . Complete machine tabulations of

acreages, from which the data presented in the "Classification of Lands" table

were extracted, are on file in the Department.

Major Categories of Land Classes

The lands mapped are grouped into four major categories: (l) irrigable

lands, (2) urban lands, (3) recreational lands, and (h) miscellaneous lands.

These categories are described in detail in the following paragraphs. Lands

not meeting the requirements for these classes might be considered a separate

class but are not specifically defined.
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Example of Land Use Delineated on Aerial Photograph

Symbols are explained in "Land Use Legend", pages 2 and 3

of Volume II.
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Irrigable Lands . Irrigable lands are classed according to their
crop adaptability and their suitability for development under irrigated
agriculture. The time element with respect to when the lands might be

developed did not enter into these determinations, except that suitability
for irrigated agriculture was necessarily considered in the light of present
agricultural technology.

Of the many factors which influence the suitability of land for

irrigation development, soil characteristics and the physiography of the

landscape are the most permanent and are, therefore, the only ones con-
sidered in the survey. Soil characteristics were determined by examination
of road cuts, ditch banks, and the material from test holes, together with
observations of the type and density of native and cultivated vegetation
and crops. Representative slopes throughout the area were measured with a

clinometer. Other aspects, such as those economic factors related to pro-

duction and marketing, location of lands with respect to a water supply,

and climatic conditions, were not considered in the basic classification.
The latter factors are very important in estimating the nature of future

cropping patterns and practices and will be duly considered when future water
requirements are estimated.

Urban Lands . It is recognized that future urban expansion will
encroach upon some of the irrigable lands. The location and extent of this

type of development is a function of many variables. Because this land

classification survey is an inventory of relatively unchanging physical con-

ditions, no attempt was made to locate the areas of future urban encroachment

,

Therefore, only those lands devoted to urban uses during the land use survey,

including cemeteries and golf courses near urban areas, are designated as

"urban" lands

.

Recreational Lands . Present trends indicate an expanding rate of
use and demand for recreational facilities throughout the State. In view
of these trends and the ever-increasing population, it is recognized that

there will be a demand for substantial land areas for recreation. This is

particularly true of the mountainous and coastal regions, where this type

of development is expanding rather rapidly.

Nearly all the mountainous and coastal lands are suitable for some

recreational use such as hunting, fishing, and similar outdoor activities.

For purposes of this survey, however, lands classified for recreational use
are limited to those which are now, or may be in the future, used intensively
for (l) permanent and summer home tracts, (2) camp and trailer sites, (3)

commercial establishments such as motels, resorts, etc., in primarily recrea-

tional areas, and (h) parks outside urban areas. These are uses which, when
developed, will require water service.

Primary considerations for classification of home tracts and camp
and trailer sites were (a) physical factors such as soil depth, slope, and

rockiness, (b) aesthetic values such as view, proximity to lakes, streams or

seashore, and density and type of forest canopy suitable for the various
uses, and (c) the plans of federal and state forest officials. Availability
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of a water supply was an important factor in the selection of potential camp

and trailer sites, but remoteness from roads did not influence site selection.

As in the land use survey, the total areas of existing federal and

state parks and monuments, rather than the specific areas of potential intensive
development therein, are included in the "parks" class. For other parks, only

the areas presently developed to intensive recreational use are shown. No

attempt has been made to predict where additional park developments will take

place.

Miscellaneous Lands

"Irrigable forest and range" lands are those lands having physical
characteristics which meet the requirements for irrigable lands, but due to

physiographic position, climatic conditions, and factors associated with their

present utilization, they were classified as better suited to remain under
forest or range management. Lands which were designated in the land use survey

as "marshlands" were identified in the classification survey as "Vm"

.
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Example of Land Classification Delineated on Aerial
Photograph

Symbols are explained in "Land Classification Legend", pages h

and 5 of Volume II.
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